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Abstract of WO0075943 

An electrode material for capacitor having a metal selected from among a tantalum metal, a niobium 
metal and a tantalum-niobium composite metal and, formed on the metal, a dielectric layer, wherein the 
dielectric layer comprises a member selected from among a derivative of tantalic acid, a derivative of 
niobic acid and a composite of the derivatives which is formed (i) by reacting the metal having a surface 
layer comprising an oxide thereof with an alkaline solution, to thereby convert at least a part of the surfac 
layer to the above member, or (ii) by conducting electrolytic oxidation in an alkaline solution by the use o 
the metal as a positive electrode, to thereby form the above member on the surface of the metal. The 
electrode material can be used for producing a capacitor which has a large capacity per its unit weight, 
while maintaining good characteristic regarding leakage current. 



Data supplied from the esp@cenet database -Worldwide 



http//v3.espacenetcofn/textdoc?DB=EP0D0C&DX-W0 00 



2006/02/06 



WO0075943 



Title: 

ELECTRODE MATERIAL FOR CAPACITOR AND CAPACITOR USING THE 

SAME 

Abstract: 

An electrode material for capacitor having a metal selected from among a tantalum metal, 
a niobium metal and a tantalum-niobium composite metal and, formed on the metal, a 

dielectric layer, wherein the dielectric layer comprises a member selected from among a 
derivative of tantalic acid, a derivative of niobic acid and a composite of the derivatives 
which is formed (i j by reacting the metal having a surface layer comprising an oxide 

thereof with an alkaline solution, to thereby convert at least a part of the surface layer to 
the above member, or (si) by conducting electrolytic oxidation In an alkaline solution by 
the use of the metal as a positive electrode, to thereby form the above member on the 

surface of the metal. The electrode material can be used for producing a capacitor which 
has a large capacity per its unit weight, while maintaining good characteristic regarding 

leakage current- 



Abstract and title translations provided by http://ep.espacenet.com 



(i2)#K*a*«fc*-^T»n**i*:«i»ajM 



d9) nkxtoMmm® 




(43)BHE&MB 
2000 ^12 £ 14 0 (14.12.2000) 



PCT 



lllllilNIIIIIIIIIIIIIIIIUIIIIIHIIIllllllll 

(10) S®&M«# 
WO 00/75943 Al 



(si) mv&mft®': 

(21) HP&ffiJSIS^: 

(22) St^tHUB: 

(25) m^amowm-. 

(26) st^ma>ms: 



H01G 9/04, 9/07, C25D 11/26 
PCT/JP00/03771 
2000 *6 £ 9 B (09.06.2000) 

B*B 



(30) flHtettr-*: 

ftSW 11/162082 1999 $6 E9 B (09.06.1999) JP 

(7i) ajMA (#S£B*< ^rwjiSfflicotN-c;: aa»« 

I &xC#tt (SHOWA DENKO KABUSHIKI KAISHA) 
[JP/JP]; T 105-8518 **«IK«*rl'-T S 13#9* 

Tokyo (JP). 

= (72) 

= (75) IIW*/aiilA(*BlwOtA-C<7)^;: *p#*(NA- 
rSE GATO, Nobuyuki) [JP/JP]. F*J&— Jl (NAITO, Kazumi) 
HI [JP/JP]; T267-0056 *ai»*3t # $B:*:i?&-T 1 1 
3S » 1* *»«I»**tt ttftflFXBfA Chita (JP). 



(74) ft«A: rtffl*S(UCHIDA, Yukio); T 105-0014 MM 
mm&-T 1 5#10*§- -9--— ?K— K»005 Wfflft 
l<r*t£fllr Tokyo (JP). 

(81) 1*3;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KP, KR,KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, 
PT, RG, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, 
UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) H£BP ARIPO ftVf (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), S'Tftffr (AM, 

AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V Aftlff 
(AT, BE, CH, CY, DE, DK, ES, FL FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI ftffr (BF, BJ, CF, CG, CL 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

- BfflffStt** 

^pctUHv hattntfttt**vck*« r=i— KfcB&m 



^ (54) Title: ELECTRODE MATERIAL FOR CAPACITOR AND CAPACITOR USING THE SAME 
< 

en 

(57) Abstract: An electrode material for capacitor having a metal selected from among a tantalum metal, a niobium metal and a 
If) tantalum-niobium composite metal and, formed on the metal, a dielectric layer, wherein the dielectric layer comprises a member 

selected from among a derivative of tantalic acid, a derivative of niobic acid and a composite of the derivatives which is formed (i) by 
© reacting the metal having a surface layer comprising an oxide thereof with an alkaline solution, to thereby convert at least a part of 
O the surface layer to the above member, or (ii) by conducting electrolytic oxidation in an alkaline solution by the use of the metal as a 

O positive electrode, to thereby form the above member on the surface of the metal. The electrode material can be used for producing 
^ a capacitor which has a large capacity per its unit weight, while maintaining good characteristic regarding leakage current. 

^ mm*] 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



wo 00/75943 Ai I lllli IIMI1 1 ifflli IBli IBI I fl ffl lllil IBII IBH Mil 1HI 1111111 1IH Ml I1B 



(57) 

Patent provided by Sughrue Mion, P.LLC - http://www.sughrue.com 



WO 00/75943 



1 



PCT/JPOO/03771 



m la m 

J* * W * 

* * & m 

#«HS-6 3- 3 4 9 1 7#^fR|Ctt, ±% ^ff© a yfyf^Itf 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JPOO/03771 

2 

Sfc, tt0&jR$r«ff*m£ tT, #WBB 6 3-3 4 9 1 7 *&fcte|B*$*L 

* 1 <o M ^ 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JP00/03771 

3 

<5 o 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JPOO/03771 

4 

vmwtm&^x, mm, **7*m&*x**>9a,-=.*? 

mit^m^mm^nx^zt^f^x^xhXK, di)*^***, 

• -ttm&*m<o*frhmftiriit&i3i< t t>-~m<D 

AH«)»^4fcitt., .AS, Ta 2 O s , Ta 2 O n (n * 5*tt01Eft) „ Nb 2 
°5> Nb 2 O m (jn=5*.^aEft) fc^t^^^^^M^-rS^^^/V,!;^^-^ 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue,com 



WO 00/75943 PCT/JP00/03771 

5 

^tz.M^\t, ^ b\z-tib(D±mtmm^m^(D s am, 4 am> sbe 4b 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JPOO/03771 

6 

& h *>b*xh%\,^t\Hm(Dmfc<Dmti x^ y j-y^mm^ff^x^x ^&\\ 

z.(D®mfrbrEM'tz>z.bfrx%z> 0 mBm%'&z\zn > mmLtc^m-hL<it 
zhtb<D&&i l z7km%mALX7mmvk%m%LXs m&%tezt£?zkftx% 
So ffimt, mx-fts j}?-/K/^i?x y f ?/^iem^©*ST'^:!i 5 
r fkx%z> 0 ®fcmzfc*?r )v^-jvt£ ¥<Dm%*m^xws&x#>z.ti^x 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JP00/03771 

7 

Lfcfcte, 0" 6 To r rtfl^jWR, »*0tt**££0ttAfc# 

It LfcMgtS IS, Miil4 00~2, OOOWBin, JPffia^ h*T»f> 

u-c&w-ck mfcmmxmt, Wx.\**%m%hftmm¥- 1 0-2420 
^mo-mmmmt i>xjtLn$tiz$&tt* jiiti^©3Ai (s Cn y, 

?^-K, T^-K) \ 4A| (Ti, Zr, Hf) , 3Bi (B, AK 
G a , In, T 1 ) % 4B| (C, Si, G e , Sn, P b) , 5 BM (N, P, 

As, sb, B i) (Dtp^^jumfc^^ < t -h-mo^mt^ ^?/is&m&£ 

S^^b, <fc!5^L< li:5 0~9 3^%^J;V\ 1 5 ^^%jfc$tT*tes 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JPOO/03771 

8 

iftitiftt5*tJS: i^ia^.#^eT#ffl ltjs v> 

h<Dism^mmvtz^mx\ mm,-t6^tizx^xmmi-^zt^xt^ 0 mm 
%± , mmmitm nmm l tmimmw- <? xmrn-r z^mt mmmit xnm-t 
Mi$.£titcmmkm<D-mtLx, mw,vtz.&m%m^tzm&, Ta 2 o 5 , t 

a 2 O n (n = 5?fcm<DJEm , Nb 2 O s , N b 2 O m (m=5^©jEm) ft£ 

ftj&tbtofc&tto^ ^tzitmm^wo 3 Am, 4ai, sbe 4bi, sb 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JPOO/03771 

9 

3 ^ ^ * ft** 5 £ j> < , t ^ t> »Mstttt# A 



Patent provided by Sughrue Wlion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JP00/03771 

10 

ik&m t & tbftzh <Dim%&&tmtzm £ -e & % c omnium <Dmm&± 

y>n-/Kltj3<av\ 2 0 [V] tftHLtil^, H^M 

^ft^JKffttJ: *»#^#S0»c+^#v^5 00~l, oooAif 

mnft£fc<Dmm$5 0 0-1 ooo a, *©^*>2JMi3t^Sf^*«?iiiiffjtt, 



Patent provided by Sughrue Mlon, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JPOO/03771 

11 

v mmmvmmiz, mn7kxh6^7^-^^H<Dmmmm^mv^xtx 

K, Rb, C S> Fx) fcJR^55G#<0;fcSi&*k 7/^7-f, 

t/\s$v ±M&mKmttemm&m<v2Am (Be, M g> c a , s 

r v Ba, Ra) , 2Bi (Zn, Cd, Hg) Icg-T^TC^ t fem-tZo Tfr 

tev^ o \z±m*®kftmLtzmBm<Dm&7 * **-%Atix&< z t&x% 

So 

t^jj v &mik&m&&n/$Ltz.tt.T;v3] y ±m&mt'km*^irz>7jvij 
^pH©iT, itmmv&fc mmft^^<bmm{k&M<DmAte etc®. 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JP00/03771 

12 

mmfcm%mm&^z>EfoM.m*, 30-25 ovti-zc t&x*$ z>*k m 

Tk^r^ffi LTfJE^T 5 3 0-98 t V\ t < tK©^ 



Patent provided by Sughrue Mion, PLLC - http;//www.sughruexom 



WO 00/75943 



PCT/JPOO/03771 



13 



v**y%mmftti-z%m%mft, re-**; (d (2) -r?«$tt5 



R l R 1 
R s R 4 



CI) 




(1) (2) {C&^T, R 1 ~R 4 «7X^> $tm&l~6<DT/l'*/\'m 

£ LX^m^tcit^mm 1 ~ 6 U> R 1 £ R 2 & <fc tJ*R 

3 iR 4 «l:v^fc|§^LT^$^«t•CV^T% < J;v^ 0 5£ (1) ttzfc (2) ~Cit$ 



Patent provided bySughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JPOO/03771 

14 

^£^3° ^o^jvtii ^ > j f>-V'mnm*m t -mz. i$m <* tiit , tit 

(Dmtimmmtm^ms. a cv] ppap u^#t i ^mii^ft-cfc 9 x 
ttsai 2 oh z tfc, fisfriftc^i-sj&moasitt^ 

(#&0. 12 mm, t^lOmmXlOmm) &7 yffiWl (7 

SOr-CIIJEl 0 [V] Sr3 0^MTOtS^«L7to m*ftfiJc»T*, M 

SlJiffif Ufcf 7 P yltlf tTktft^ htt^^!7A fc^gtffc/*!; *7A 
©ii5<fi«ft**rit^*^^lCii^L*:>r.^-^Jft* 1 0 Om 1 (C^U 
#*4 0 0mmol/I, 2 5. 5 m o 1 / 1 .£ 0 KMU Lfc^ 



Patent provided by Sughrue Mion, PLLC - http;//www,sughrue.com 



WO 00/75943 PCT/JPOO/03771 

15 

£-«J 1 V* y#>v%<oK*> K) \z^*"?& (ff$o. 2 mm, *f£lOmm 
XI Omm) £4£J1 t, h AfrftteV tz.fcmibi- h V V J* 2 m 

^/^tfflU TkSMfc^y * A . o. Imol/lCU ?8t£i&&5: 

it3 5 0A-?l)§ci^ S$*ifiiosiMS a^tvftM) £-#7° 
e 7 r /He J; 9 Lfc„ ictS^^iil^ 2 fc^ Lfc„ 
HitFU 3 

T^A»* 2 /im) fc#fc p :«0. 03g^ 0. 2mm 

*^t^inW^2mmX3jnmXl, 2mm«ll N ^|iiO 
" 5 T o r r T* 1 0 0 0 °C 2 0 L^*£&£#7to 

LT\ IE2 0 [V] £ 1 0 O&tofttoLXMimfc&ft ofc c Z<D 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JP00/03771 

16 

MMffl 4 ~ 6 

^^fy^-mmmm^mco mM®4x&, :oiw^MMffifcM 



* i 







t;u*'J7KM^ mm. 

(mol/l) 


* « Sk # 




1E(V) 


fl*IB(hr) 


mmm 4 


tfX-?X 1: 1 


7K^<bXKP>fOA 0. 2 


80 


20 


10 




—3"JA*j\- l )*)k 10:0.7 


TKSHfcif-HJ^A 1 
tKM^/^JOA 0. 75 


70 


30 


5 




zt^:XX 2 : 1 


TkSHt/^A O. 2 


90 


15 


0. 4 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 



17 



PCT/JPOO/03771 



m 2 





^* U f) 


mmm i 


1 0 


mmm 2 


2 1 


mmm 3 


19 0 


mmm 4 


12 0 


5 


9 0 


mmm q 


1 5 0 


imm 1 


4. 4 


JttSHW 2 


3 0 



^Jfefll 7-10 

fcfU y - K © — IH5 £r l&V ^ T £ :x zjf 3f- v^jjl "C$t O Itf y ^ 



3 





Akamai 


mmm^m 


7 


r mm t mmvm&m 




HJfe^J 8 






HJS^I 9 






mmm 1 o 







Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JPOO/03771 

18 

&mm 3 



m 4 





mm in f) 


SMUfc ( n A) 


mmm i 


120 


1 2 5 


mmm s 


8 0 


1 0 6 


mmm 9 


7 0 


9 6 


mmm 1 0 


10 0 


110 


&mn 3 


2 2 


7 3 



^2^^tfc^JfeMl*5it>^ii#lj2 ttt*fti, Hife#J3 tft.mm2%}t'< 
frZ> 0 £fc % *4 {C^ LfcHMJ 7-1 0 £ itiWf] 3 i^a yfyfffi 

# 3 ~ 6 ft {c&^r-r § - t frftfr&o 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 



19 



PCT/JPOO/03771 



ft # co m, m 

^*^^mfe:'>&< t i>~n<D&mb, ^y^^mit^m, -ar-fm^m 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/75943 PCT/JPOO/03771 

20 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 





International application No. 




PCT/JP00/03771 


A. CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 H01G9/04, 9/07 





C25D11/26 

According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01G9/04 , 9/07, 4/12 
C25D11/26 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Toroku Jitsuyo Shinan Koho 1994-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


PX 


JP, 2000-68160, A (NEC Corporation) , 
03 March, 2000 (03.03.00) , 

Claims; Par. Nos. [0017] , [0022] (Family: none) 


1-13 


A 


JP, 9-306789, A (Matsushita Electric Ind. Co., Ltd.), 
28 November, 1997 (28.11,97), 

Claims; Par. Nos. [0008] to [0009], [0013] to [0014] 
(Family: none) 


1-13 


A 


JP, 62-230997, A (Riyu Yu Tsuon) , 
09 October, 1987 (09.10.87) , 
Claims (Family: none) 


1-13 


A 


JP, 63-34917, A (SHOWA DENKO K.K.), 
15 February, 1988 (15.02.88) , 
Claims (Family: none) 


1-13 


A 


JP, 9-17684,. A (Murata MFG. Co. , Ltd.), 

17 January, 1997 (17.01,97), 

Claims 

& US, 57903 68, A 


1-13 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: "T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
05 September, 2000 (05.09.00) 


Date of mailing of the international search report \ 
19 September, 2000 (19.09.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. patent providec | by sughrue P 


Authorized officer 
1i J^ffiteP^rlti^V/www.s ug h rue.com 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/03771 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP, 6-306678, A (Nippon Steel Corporation) , 
01 November , 1 994 (01. 11 . 94 ) , 
Claims (Family: none) 


1-13 





H^fflJSS^ PCT/J POO/0 3 7 7 1 | 


A. WfifrWtZiftWiDyiW. KwmWWctftW. U PC; ; 




Int. CI 7 H01G9/04 , 9/07 
C 2 5 D 1 1 / 2 6 






P*fefrofc«/J>m»» (SM*ttfflF#£ (IPO ) 




Int. CI' HO 1G 9/0 4 » 9/0 7 , 4/1 2 
C 2 5D 1 1/2 6 




0 *Bggffl!K£&tt 1 9 26-1 996¥ 



a xmAmmmmmAn 1 971-2000^ 

B*BHffl»r&£*&tt l 9 9 6 - 2 0 0 0¥ 

0 frBg&llffifrg&fe jft 1994-20 oof 









PX 


J P, 2 0 0 0-6 8 1 6 0, A (B*«$Xtfc£Mt), 3. 38. 2 0 
0 0 (0 3. 0 3. 0 0),#fFff^fiH, [0017], [002 
2 3 (77 0^1) 


1-13 


A 


j p, 9-30678 9, Ammmmmw^m±), 2 8 . 1 1 ^ . 
i 9 9 7(2 8.ii.9 7),mm*<nmm, 10 0 0 s i - 100 

0 9], [0013] - 10014] (77vy-^U 


1-13 


A 


J P, 62-23099 7,A(!)a ^ ^y), 9. 1 0J3. 19 8 

7 (o 9. i o. 8 7),mmm&<Dmm{yT % v 


1-13 



taj i|#{cgigi»$)55:Sfc-cfi/<c<> HRtoSflf****** 
to 

roj RHtc±5M^ ffiffl. jg*#fc«&-fS£» 

rpj MtttURBMrt*. ^o«5fe*w^KwSai:*5WM 



tyj #K§lig©;fc6:£ftT*fco-c, a^X»feflfeoi« 



0 5. 0 9. 0 0 




0#B#fFJf (ISA/JP) 
1 0 0-8 9 1 5 
jfEmH^ttK MHT S 4 # 3 # 


03-3 5 8 1-1101 F 1 


5R 


9 3 7 5 


^ 3 5 2 0 



iSPCT/ISA/2 10(I ^OJMAtfH? 



PLLC - http://www.sughrue.com 



m&mm%% pct/j p o o/o 3771 



C 



J P, 6 3-34 9 1 7, A (BgfnSX^^±) , 1 5. 2J3. 
8 8(1 5.0 2. 8 8), #WHWb©|Ui(7r 5 !> 



1 9 



jp, 9-1 7 6 8 4, a m^mmmttm) ,17.11. 1 9 

9 7(1 7.0 1.9 7), Wmm<DWm&U S, 5 7 9 0 3 6 8, A 

JP, 6-3 0 6 6 7 8, A ffi fl **WB^Jfttt) , 1. 1 1>§. 1 
9 9 4(0 1.1 1.9 4),#W^c0^iS(7T 5 y -ft U 



1-13 
1-1 3 
1-13 



T»atent provided oy Sughrue Mion, PLLC - http: 



http://www.sughrue.com 



